An organic-inorganic hybrid based on the α-Keggin anion [BW 12 
Introduction
Design and syntheses of novel hybrids based on polyoxometalates have been attracting great interest due to their various architectures and potential applications in chemistry, physics and material science [1 -7] . Polyoxometalates may have different reactivity in coordinating to metal ions and their introduction into hybrids as inorganic units is an important breakthrough in preparing hybrid materials, which greatly give impetus to the rapid developments of this field.
Saturated POMs, namely, XM 12 {[PM 12 O 40 ] 3− (M = Mo, W) [8 -15] , [XM 12 O 40 ] 4− (X = Si, Ge; M = Mo, W) [16 -21] } have higher negative charges and high symmetry and are stable in a broad pH range. However, compared with [PM 12 O 40 ] 3− and [XM 12 O 40 ] 4− anions, hybrids based on the α-Keggin-type [BW 12 O 40 ] 5− [22 -25] anions with a smaller radius of boron are less common. The [BW 12 O 40 ] 5− anion generally can act as a chargecompensating or space-filling constituent [24] . Secondly, the [BW 12 O 40 ] 5− anion acts as an inorganic building block attached to a transition metal site of complex cations forming isolated, or one-and multi-dimensional structures [25] . The functions of [BW 12 O 40 ] 5− polyanions are determined by the reaction conditions, such as, among others, metal to ligand ratio, temperature, and starting pH value.
As a continuation of our study [26, 27] , 2,2 -biimidazole (BIIM) has been selected as ligand to Cu(II) because it possesses two nitrogen coordination sites and two -NH donor functions. For hydrogen bonding compounds built with 2,2 -biimidazole are not frequent [28] . Herein we present the synthesis, structural analysis and characterization of an α-
Experimental Section

General
All chemicals were of reagent grade as received from commercial sources and used without further purification. C, H, N elemental analyses were performed on a PerkinElmer 240C elemental analyzer. The infrared spectrum was recorded from KBr pellets on a Nicolet 170SXFT-IR spectrometer in the range of 400 -4000 cm −1 . The UV spectrum was obtained on a Shimzu UV-250 spectrometer in the range 190 -400 nm. 2 
Synthesis of [Cu(BIIM)
Crystal structure determination
The data collection was performed on a Bruker SMART APEX CCD area-detector diffractometer using graphitemonochromatized MoK α radiation (λ = 0.71073Å) at 293(2) K. The intensities were corrected for Lorentz and polarization effects and empirically for absorption. The structure was solved by Direct Methods and refined by full-matrix least-squares techniques based on F 2 using the SHELXS-97 and SHELXL-97 [29] programs, respectively. All nonhydrogen atoms were refined anisotropically. For the polyoxometalate system, H atoms bound to water are very difficult to locate in the difference Fourier maps so that they were omitted from the final model. All remaining H atoms were positioned geometrically. The structure evaluation was done with PLATON [30] . Crystal data and structure refinements are summarized in Table 1 . Selected bond lengths and angles are given in Table 2 .
CCDC 922709 contains the supplementary crystallographic data for this paper. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.com.ac.uk/data request/cif. 2 ] 2+ ion through one terminal oxygen O(1) atom. The Cu(1)-centered square pyramid is defined by four N atoms from two BIIM ligands in the basal plane and an apical oxygen atom bridging to a WO 6 octahedron with a Cu(1)−O distance of 2.349(7)Å and Cu(1)−N bond lengths in the range of 1.995(9) -2.020(9)Å. The coordination environment of the Cu(2) site is similar to that of Cu(1), but the apical oxygen position is occupied by a water molecule with a Cu(2)−O(1W) bond length of 2.272 (8) and Cu(2)−N distances varying from 2.008 (9) 
Results and Discussion
Hirshfeld surface analysis
Hirshfeld surfaces combing fingerprint plots generated by the CRYSTALEXPLORER 2.1 software [31] can identify the types and regions of intermolecular interactions and the proportion of this interaction to the total Hirshfeld surfaces area. Molecular Hirshfeld surfaces in crystal structures are constructed from the electron distribution. The normalized contact distances (d norm ) based on both d e , d i and the vdW radii of the atom are listed in Eq. 1. The 2D fingerprint plot is the combination of d e and d i [32, 33] . Hirshfeld surfaces for 1 have been mapped over d norm and the shape index (Fig. 2) , respectively. The interactions between polyoxometalate oxygen and H atoms bonded to N atoms are shown as deep-red areas in the Hirshfeld surfaces. Pale-red areas on the surface correspond to weaker and longer contacts than hydrogenbonding interactions. Visible spots are attributed to H···H contacts. Obviously, a Hirshfeld surface can fully reflect the hydrogen bonding information listed in Table 3 . The intermolecular N-H···O (polyoxometalate and water) interactions with 56.7 % contribution to the total Hirshfeld surface appear as two distinct spikes in the 2D fingerprint plots (Fig. 3a, b) . The lower spike is attributed to O atoms interacting with H atoms bonded to nitrogen atoms, the upper spike being N-H atoms interacting with O atoms. O···C/C···O contacts constitute 3.9 % (Fig. 3d ) of the total Hirshfeld surface attributing to W-O···C interactions, in which W-O(terminal oxygen)···π(imidazole ring) appears in the fingerprint plots in a typical style. The scattered points spread up to d i = d e = 1.0Å correspond to H···H interactions in the fingerprint plots (Fig. 3c) . Obviously, there are no C-H···π interactions because there are no pairs of typical 'wings' at the top left and bottom right of the twodimensional fingerprint plot. Moreover, π-π stacking interactions are not observed because the adjacent red and blue triangles do not appear in the shape index surface.
IR and UV spectra
The IR spectrum exhibits absorption peaks at 1425 -1620 cm −1 which are associated with the BIIM (13) 
